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1. **8«qttential Thin-L^jrer 0broaatogr«|4iy of 2,%-D anA Ralatad 
Coepoanda*, B.S.Rathora and 8»K«Saxaaat Joomal af Liquid 
Chroouitosrai^, iO(i6), 3685«7636 (1987). 
( ri ) 
ABaTBACT 
8«p8ratioac and ideatlfiootion of pollatnats, o«r(»exrlie 
b«i1iioidel •Qbfliiaiiees, taoh as 2,4-dlohloropheBoxyaoetio acid, 
trlohloaeatio aoid, 2,%,5->tri^loropli«iioxyae«tio aoid and plant 
growth regulatora aooh as bensolo aold^ einnaBdo aoid, indola->3-> 
aeetle aoid, ^-aaphthaleaeaeetie acid, ^ -aaphthoxsraoatie aoid, 
phoaoxyaoatio aoid haro baen nada by saquantiel tbin-layar 
ohroaatograpliy on oaloitm snliAiato luyrn vith aoetona, bomono, 
eaib<Hi tatrnehlorida, oblorofomt athyl aoetata, dioxan, propanol 
as aolTonta aoA bro»oitianol bluo as dotaotor. 
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ThlBol^r^r obroaatography (TLC) i t n qttiek and aiapla 
aaBi<»qiiaatit8tiTe analytlopl tachniqna. Xt rtiiolrea laasfMiBaiTa 
appratna for mnny routina appllectiona. Though TLC ia lacking 
tb« praoiae apeoif ie i ty of gaa-liquid GhroMatogra^iy, i t ia aora 
praoiae and aorv aenaitiva then paper ehrocaatography (PO), I t 
providaa «aoh informitioD quickly ifhiob would hava h99n d i f f iou l t 
or iapoaeibla to gat i a any other ««y. Vban TLC oouplad vith 
otbar aophiatioatod wialytioal taebBiquaa i t baooaaa a povarfnl 
tool and often playa a Tital role in the aeparation of ooaplex 
organic aixtaroa. Tbore are, howerer, aona l ia i ta t iona to thia 
taohniqna. Raaolviog power of TLC ia l ia i tad baoauae of 
obroaiat<«raphic oonditiono e .g . aobile phaae Telooity ia 
d i f f i eu l t t o oontrol. 
Xt ia well known tbat TLO baa been, and a t i l l ia being, 
need for a wide variety of applioationa within the organic 
oboaieal indnatry* The oae of TLC aa a rapid and aimple apot 
teat e i ther in the laboratory or in the f i e ld , ia l ike ly to 
reaain with «a for aaay yeara to ooae. Over the laat deoade, 
the teohniqne baa been widely applied in areaa anob aa l ip ida, 
terpenoida and eaaential o i l a , Titaaina, ateroida, alkaloida, 
pharaoaeotioala, dmga, antibiotioa, o l in i ea l aedioine, plant 
extraota, food additirea, poatioidea, protiena, aaino aoida, 
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• M t t o t i d M , »uel«ie M l d s , aagart md lBOii« i i«». Hot • • l y 
d««0 TL6 1^ 1 ^ r a part i a tlia r«««areli, d«r«l»|neBt aaA proeaaa 
attA f s a l i t y eootrel of ibaaa Mi ta f ia la , i t alao f n l f l l a T i t a l 
r»t9 i n aBaljrtical aohaaaa devlaad to oararal tho oospoaitloB 
ot oBknovB alxtaroa. I t i a alao naotol i n aolvlng tho probloaa 
ooneomod v i th eonaonrat&oa of tha oaTironaiaat. Thoaa applioa* 
tioao liova boon adoiiaataly ^roniolad i n tha aavaral booka on 
i 2 
TLC« For axMpla, booka aditad by Stahl and Xirohnar ara 
• a i y oonprahaaaiya, 
( i ) tagaat advaaooa in thia^layar ohra«atagyapby aa a toohoiq»a 
Tha graat vajori ty of work naa parforaad on a i l ioa gal 
layera, follovad by obaaieelly bondad ravaraod-pliaaa (RP) layara, 
oallttloao, leyara iapragoatad with variooa roi^aata, ion-axobaagar, 
polywiida and alnaiaa. Istaraat oontioaaa to ba bigh in foada-
•antal atudioa of tba aoobaniMa, tbaoriao* and optinisatiao of TUS 
aa v a i l mB in aoaio laaa routina toobnifnaa aoeh aa ovai^praaanrisod, 
t«o<-diaoaaional (2<4>), aol t ip la daralopKont or aoqaantial ( s ) , and 
ioa*pi^r ( IP) fU#* Hovorar, »oat wotkora oontinua to oaploy 
ooBvantional oao<-diaoiwionel (P<-^PIJC), aaoaadioc doraloiaiant of 
layara v i tb binary or tonary organio or organio-acjuooua noblla 
pbaaaa* TLC on roda with flaaia ionisati<m datoetlon (FID) wna 
raportod i n a larga araribar of popora, oanally for datanoinationa 
of l i i^da or bydroeailM»Ba« 
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(•) 0wr^pr^9mri**d ihim-'ltifr chroi«tqKr«ftiyt AS MatioMd 
m^ow9 that tli« appUestiim • f rerersed-pliaM tliio<»lay«r 
ohmMfltogreptof <1?P-TiC) on s t l ior te^ Impregnetvd with » nmt* 
polar sttrtlonsiy phA o^ or sllRntsed or ebenleolly hondoA 
elkylsllyl al l ien gclc"'^ for s<»part>tli^  oowplwc orgfrnlo wiictnros 
i s veil kiiovA, Xoii*pair ehromttogrnphy oa rereraad-phaaa layara 
(IP*nP»TX/3) i s also vidaly nssd for aehiaviog «ora selaotiyo 
a 
separations • IP-RP-TIX; of qoatomafy aBMoniafli ions was atndisA 
ia tams of ooaataraaioii ooaoantrations and radli^ aad tha 
alkyl ohaia lansth of s«ihstita«fits on tha qaatamsty aBRsoaiaa 
oatioas* Th« ohronetogrsphio propartia* of 152 eompouads vara 
12 
imraatigatad in tvo ion-pair systaaa on RF platas, oonsistii^ 
of tatreihatyl and tatraaathyl aamoaina halidas (anionic aoda) 
and aoditt* haptyl aad aathylsulfoaatas (oationic aoda). Tha 
••arall n t i l i t y of RP«fLC and IP-«P-<rU! saffars hadly fro« tha 
iaoosiplata vataaas of tha liqrar and fro« a signifioont ineraasa 
ia tha davalopMoat tiaa vith iaeraaaii^ watar coatawt of tha 
dayalopar. 
Tha drawbaeks of RP-TLC aad IP-itP«TLC hava haan alniaiaad 
hy atrar-praasorlsad thin-layar ohrsaatagraphy <OP-Tix:), iatrodaoad 
toy Tylhak and Co-workers *'•** in tha year 1979. Rao ant ly i t haa 
h9Wi saeoassfhlly applied for aaparBtiog digitalia glyaoaidaa^'*^ 
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17 IS 
«Bd Ml* Mids '* • Til* aalB adTanfcag^ s 9t this t«ehttic|a« ar» 
(1) i t eea !»• iiff«d f»r ••parstlnc orgaaie «ixtar«8 vitblo 
r*Monebl« diir«lo|Mi«at tin*, and (11) XP-RP-TLC syatMBs In hlsh* 
P«rfof«aiM« liquid ohrometogniiliy {BVUS) e m li« »od«ll«d by 
Willi slog OP-TLC pitiolinrastlgatloiial data. 
<b) Tw«dl—atloaal thla»liqrar ebraaatograpiiyt Bl-dlaantlonal 
obroaatecraplisr ••¥• apaolfle tarn tbaa two dlaaatlonal ebr«Hato-> 
19 graplqr vhaa rafarriag to flat papar or tbla-layera • ! • tbla 
Matbod tba aaalyta la apottad at tba eamar of a flat bad and a 
davalopar la allowod to slgrata la ona direction follovad by 
aaothar algratloa eltber of the aaCBe davelopor or a nov d«T?>loi>«r 
at rlgbtoaaglaa to tbo f lret . 
Vban tba mame davalopar la uaad aaooaaalvely la tba 
tvo dlraetloaa of a nalfox« adaorbaat layar, all tht apota allga 
on a dlegmiol. Hanea tba advantago of tba aatbod la vary allgbt 
laoraaaa la rooolutloa eorroanoodlng to ea loereose by a factor 
of V8 la tba dlatanoa of Migration of tba Bpot« Tba ayataa 
oaa ba aada «or« afflolaat. In ordar to raaolve a layar ntuaber 
of apota, by tba aao of tbo eatlro ebroaatograi^lo area and 
approprlato dlffarant drvalopara for oaoh dlractlon. 
Similar aaalytloal potential oaa alao ba attelaod wboa 
tba aaaa doralopor la Ba«l auoeoaalToly at mi ortb<^onal aagla 
to a obronftQgraplilo plate that baa boen eoatad vitU two 
adaorbaata* 
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n i t ti«a«nde«t fMpnriftiini |»et«iitliil of tli« t e ^ a l i p * i s 
due t o tli« eoMiiiMd •ff«ot 9f •arioat ttKiionaiy sad aoMl* plias«« 
21 that oaa i^ o aa«43 in e i ther dix^d^tion* Zc^erio at a l . haro 
ra<riewed tha opplioatioutt of 2'4> in separating l i p i d s , pisaaata, 
alkaloids, pi'oticu^ and ths lr cunirtituonts, cftz^rohydrtitea, 
glyeo^i'Piitios, nucleic acids aud thoir constituenta, <<i«viironnent8l 
pollutetTts, pest ic ides , inoi^nuic coupoua.'.s <sto. 
( • ) Saipaittial thiw»lqrar efaroaiatcKrai^t saqoeatial thio^layer 
ebroa»toKraplqr (So^ FLC) i s also knmm as <Bn1tirle«daT«»lopQent 
thin-lasrar otironatogroTAy (M)«^.C), In thin techninno the asalyta 
la apotted as nsual and a developer ia allovad to aaoand a aamll 
part of tba obroauitograa, tha plata i a reaiOTad iron tbe oliaari^r, 
i t ia allovad to drf in order to renoya the darelopar and tteea 
tha aaoond darelopar i a allowed to aecend tha diatmee eovered 
\ff the f irat developer aa v e i l mi aone additional fresh part of 
the ohronategran* Thaa a ohnNuitogrnai oan be developed i a 2 to 6 
different aolventa. S ini lar ly a pinto oan be Goatad v i th 
different adaoi^enta and i t een be developed in the 9aai« solvent 
^rateai. The advantage of tbe technique i s the followiag: teniarr 
and eaatemafy aeparationa oan be achieved by an l t ip le developannut 
• f the aaaie plate vh i l e only binary aeparationa ere poaslble by 
single developnent v i th any one of tbe eoivent:bi. For exanple 
a adztare eoutaina three oewponiKia A, B and C and the ir lU valoea 
are 0, i , i and 0, 1, 0 in davelopeni d^ and dg reapeotively, 
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I B 0iagl« d«r«lopB«Kt Mnaiy separations sucb as A trtm B and C 
i n nol-vent A^ and A and C fTm B In aolYaiit d^ aro poaallkla. 
In M-dartlopoKHit i f obronatocraa ia dtvalopad froa 0 to 5 oai 
with aolTftiit d^ and after raaovltis d^ i t i s dsvalopsd 0 to 10 cm 
with solTant dg ths R« Talaas wi l l be 0, 1 and 0«5 for soMpoitiid A, 
B Md 0 rsapaetively. Bsnee tamaiy soparaticm, A«c*B, ona be 
•ohioTsd. 8o«o rseeatly reported papers i n thia area are 
soMiarissd in the felltftrias paragrapli* 
Ahou-Donift and Konei l^ havo iiaed S-'fLC for ibe separatism 
and deterainatian of pr<ranttat dichtoritle aiid five reiateci u«»isvM>uads 
on g lass f iber sheets iuprt»gaated with s i l i o i o sold using beasene* 
myl alooholHsethyl alcohol-lH l^drooblorio oeid ( i t l : 2 t l ) then 
Metiiyl oyanida-water-aBoaoaia (%0s9sl)« Ahou«4>oiiia has e l se 
separated leptophos, debrcMooloptopbos, oxon, 4«l>ro«0'-2, !Hliohlors-
phenol^ anneihylpiieiDrlpiiospheBothioate aad pheByl-phoapbeslo aoid 
•B the saisio naterial using nethyl oyauide-vater-aoBoaia (40 i9 t l ) 
then B<->h«xane->ethyl ether (90tlO) as the aolTenta and iodise ae 
24 the deteetor* Aho««4>oBia and Ashry have separated e-ethyl-4>-%-
Bitropheiqrl, phenylphospboBothioats aBd related ee«peBBda on the 
ssas Bwterial aaing aethyl eyaBide««ater-annoBia (40s9tl) aad 
thea hexaQe»OH<>aeetic «oid (5t5i i )» Kiebel sad Reilioh hair« 
aaalyaed aetbsisidophos in poteto tubers uid foliage on s i l u f o l 
plates using hexane-aoetone ( l i t ) fellewed hy ohlorofora-aoetoaeo 
aethaool ( i t i t 1) aolveat syst«as aad the spots have heea leeated 
8 
^ upriQrlng » di lute swinr llvat TiOttu^ «^ »Bte aod then witli aloirtiolle 
29 
^Hiaphthol ao«t«t«, Tiioaas «t a l . binra usad gm» otoroMatofravli 
l a tba aequentlal oo&flguraUuu aaalys&a at ajmthatia H-Tal-Ala-
Lau«Ala«l«ys<4.ya-ila-Latt"4IHj.« f^^ laettiod imt»lTad tita traataant 
• f paptiua with tart-ttuMCO to give tbe tert-tmtylearbeMojrl peptide 
ifbioh %>aa oieaved with MeCHOIi/HCl to the M»terBinal t a r t -
taiylearbaaoyl ladBo aoid iao«preater* I'he l a t t e r eafl«tie«erie 
aonatitaeata ooold be detected by eaaatioaele^tiTa gaa ohroaate* 
graph asiag a 25 m i i»«« oapi l laty v i tb X8-60^-^allne ( 6 )-<£-
phaqylathylwide. Nyiredy et al« ' have aeparated t i r e bipyridyl 
isoiiara by the aMibile phaao 8<»leotion tfaa 9arriRtl oat by the aaa 
of PRISMA aodel* fhe aeqwetitl?^! c«ntrifo«nl tnyor chrofantograpby 
(S-C-LC) aethod wae aoidrioad v i th a raeyeliag taohnicme, A review 
by Banoak deaeribes 8-TLC aa an extended TLC to a aew faat 
•eparatlon teobaiqae thet vaa iapoaaible before* Tbe appliaatioa 
of s-fliU ere tfida spread i a a l l imalytieal f ie lda ef ebeaietry, 
aedioel , biolegi«aI» Mid radioaetiye aabataaoea. Tbe aolveat 
•apply to tbe TliC-plate la ful ly Tfiriable i a tiwe aad appce, 
Aaalytiof'l t ine ena be redaced to a aanll pert of i t s aaoal Talaea, 
Faapel et a l . ^ applied S-TtC to parify radiolabled ateroide with 
(3&) aldMteroae. Baaeak^ baa alee diaeaaaed prtneiplea rsad 
applieatioaa of a aew rapid aeperatica aetbod, S'-TLC ir* a r*vi«v 
with «iirte«o references. 
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pollattiatd 
Plant growth r«gtil«toiii tvoh «• baasoie aold, oinnamle 
•old, iii(lolo-3-«ootie aoid aeaA Ito dorlTotlTos, ge l l lo aeld, TCA 
aad 2,%, 5 ^ art diffloult to analyaa hy lai ioly iiaod and highly 
•oaaitiTo taohaiqno, *Vaa Chroaatography* d«a to thair aoa-volatila 
natara. fharafora, alaple aaS oooaioBly naad aathoda^ auoh aa 
apootrophotomtiy waA TLC hara haen prorad to lia tha raadily 
airallahla tool for thair analyaia. So«a of tha ooaMon propartiaa 
iaolodiog haalth htf arda of tha aboro ooapoaads ara atumarisad 
in tabla i« 
IS Zavadaka at al.'' hara datoraiaod 2, %<-!>, dalapoa, NOm, 
diehlorproPt Maooprof, DNOO, diaoaah and TCA i» vatar and aavaga 
hy TLC on ailioa gal Q«Xiaaalgiihr G (213) or ailioa gal G4I«P0. 
(5 g of ailioa gal 0 in 17 al of 0.5^ ^3*^4 aolotioa) lagrara with 
light patrolaoa-iaopropyl athor ( l t2) aa aolvaat, Bthaaolio 
53 diphanylMdLtto hara bean oaad aa a looation roagaat. Thialaaaa 
haa aaparatad and idantifiad oaxl^oxylio baz^ioid^l aabataaaaa oa 
mr 25% ahoata v i ^ baaaaaa^aoatoao (2t3) or (4i2) aa tha aolTaat 
aad O.02K othaaolio Bohdaaina B aa tha aprfqr rai««at« Bogaeka 
ai^ Tiqrlor^ haira dataraiaad thaaa paatioidoa la watar by TLC ea 
ail ioa gal 0-Kiaaalgahr 6 (2t3) with paraffia aa aolToat aad 
10 
0,51( AgNO. •olntion as Bvrtgr r«ag»Bt, AboMd at a l . hare 
olalJMd that daleiita aulpliat* i t aa •awallavt TLC a a t a r i a l , 
Thar hara aaparatad ylant growtli rHEVlatar anoh aa liaasoia, 
eiafluadLOy iadala-3«*aoatle, 0 Hiaiiitlialaiiaaoatie, p -naplithaayaaatia 
and phaaoxraoatle aeida fren u^ay aaz^asylle aeida praaast fta 
iplaata, f m i t a and aal la . 
XB thia diaaartation on attanpt haa baan nada to atudy 
tlia aaparat&oB potaatlal of $-9liC <HI ealeian aulpbata in eonnott 
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SBQggWrXAL Tttlll>4LATBR CHEOM l^TOQBAyHY 
or 8^»-P jUiD BJUfTO CQHFOPHPS 
r 
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Qmr prerloas wovk irtiowt that b«ttcole aeld, oia««Mie 
add, ladiol«-3»a6«tle sold and l i s dariratlTes, s « m e aoid, 
TCA and 2,%,5-T «aB b« aaparatad bjr P'^ LO on oaloim aulphota 
eoatlMK in ooaaon aolTanta au^ aa aoetona, banxana, eartion 
tatraohlerlda, aliloretora, dioxan, athyl aoatata and propaael. 
9 
Al»oii«IloBia and Koalal hava olaiaad that tha newljr daralopad 
S-TLC la a rapid and feat aathod of aaalyaia of eoaplax alztaraa. 
Tkarafera, §m attaapt kaa baaii aada to axplora tha ut i l i ty of 
Oftlciaai attlphata for tha aaparatioa, dataotioa and dataraiaation 
of polltttnata, oai^oxylic hai1>ioidnl anbataneea, by SVfLC. 
Aa a raanlt nany now taraary aaparatioaa nhicb vara not 
poaaibla by P-TLO oa ealeitui aalphata haTa aow baaa aohiarad. 
Tha dataila of tha prooadaro and tha raaalta obtaiaad ara 
diaoaaaad in thia ohaptar. 
17 
App«r«ttt» 
A Striil apparatofl with a aniTamalv applioator (adjustabla 
tbiekiMBs oi the applied loyar froaCo*29*2.00 on), hot air alaotrio 
driar, glaas pletaa (20 x k « • ) , glaaa Jara (25 x 5 «•)» taaperatura 
eootrollad a leotr ie OTan, oaatrifagatioB aiaohlna «M1 apaotro* 
phatoaatar vara naad, 
Chawiaala 
Aoatona (BDH,Xndia)« banaaiia (S.M.ChanieAla,India), 
aaloiwa aalphata praoipitatad powdar* oaitioa tatrmshlorida, 
ohlorofon^ dioxan, «t!iyl aoatata, propaaol (S.lfarok,India}, 
baaaoie aoid, p«ohl(ii^phoaoxraoatio aold, c iaoai io aoid, o i t r lo 
acid, 2,^-diehlorophaBex3raoatie aeid, g a l l i c aeid, iBdola-3~aoatie 
aaid, aalaic acid, aal ie aeld, naloaic aeid, ^•Hsaphthalaaaaoatie 
acid, ^ <-aaphthoxyacatic acid, oxelio acid, pbaaoxyaeatio acid, 
ae l i cy l i c acid, tartaric acid, tricbloroacatlc aold, 2,%,5*trieh* 
loropbaaoxyacatio acid (Signa,t)SA) tttr* uaad, 
Praparatioa »f aolatioaa 
Solntioaa (25k) of baasolo, p-chlorophanoxyaeatic, oinnaMio, 
2,%Hliohloroi^aBoxsraeatlo, g a l l i c , indole-3~acctlc, /9 •napththa* 
laaaaoatlc, ^•aaphtboaoracatic, |rfiaaoxr«ectie, aa l i cy l i c aad 
18 
2,4,9-trlehlor«i>liMit»x3raoetio msids Ker« pr«p«r«d In 9th«Bol, 
Selatlons (2%) of o i t r i o , aialttio, a a l l e , Malonio, oxal ic , 
tartario and trichloroaoatle oelda waro preparad In d ia t l l lod 
vatar. 
Rai^ant for tho spoetrophotomatrlo daterainntion of 
iiidola-3*ao«tlo aoid «ao praparod by aixlng 1 nl of 0.5M ferlo 
ohlorida aolntion in 50 « ! of 35< ( • / • ) parohlorlc acid. 
Prtparad fraah raagaat bafora aaa* 
Proparattoa of platea 
/ fltarxT of ealcitOT soltihat® obtained by sixin^ oaloius 
anlphata (JO g) with d iat i l lad vat«r (70 n l ) waa appliad on tha 
glaas platea v i tb tba halp of appliontor ao that tha tbieknaaa 
of ealeituB aulphata alarry would ba 0.79 • • • Tha platoa vara 
f i r s t allowed to dry at rooa tanparatara and than in a tawparatura 
oontrollad alootrie ovon at 110 0 for ona hoor« 
Dotoottoa of aoida 
Tha aoida under atody vera looatad on tba plataa by 
1% athanollOi alkalina browoi^aael blna aolatton, 
Spotting of taat •olntioao 
Taat aolutiona vara apotted on tha plataa with tha halp 
of a fina eapillary* thm aolTant waa ranoTed by hot air drying, 
19 
tho platD tras Serolopod ui? to *bii l^iicth of 5 en in solvent A, 
ttao plaio van takao mtt tnm tho Jar and A vea relieved aa atiove, 
th€ plfit« V)iK^  again developed upto the lei^th of 10 ea in 
solvent B, B vae f>lso reooved aa^ then the spot itaa looated witb 
broMopho&ol l»luo tiy a i^ray BCthod, For t s i l l n g , the front l i n i t 
( R I ) and the rear U n i t (RT) vere aeaaured vhi le for ooapaot 
apot 8^ values vere teken as usual. 
R « Pistaoee travelled t>y an^atanea ( • • ) 
' l>iatfince travelled by solvent front (oa) 
In ease two spots vere observed, the distanee of the ir oentrea 
froa the point of applioation have been recorded e«g, 0, 10 
•eans one spot et 0 tm& seoond spot at 10 on. 
Qttalitattve separaiiona 
To Bohieve the qualitat ive reparation of a c i i s , one of 
the aoida vaa spotted f i r s t l y end the solvent van reiooved, aecoad 
acid solution wna spotted an^ ! the solvent vee r«i«5v<?d ewi so o» 
so fer and th<?n the plates vas developed, dried and eoids were 
locste<3 ee above* 
Qnantitative aeparationa 
A knew voloao of stnodefd boic' solution v^ eti spotted on 
the plate with the help of a graduated nioro pipette with veoeupet 
ootttrol, tiM •olT«2it vaa renoved, plates vere doT«loped and 
•pots irsrs loostsd as sbovs. Ths dsaarocrtsd arsa of tha plata 
was soratohad oat, tha aoid vas aztractad v i tb aethaftol {^ M1) 
aad tha sol id was raaorad }gf oatttrlfagatioii aathod. Tha aeld 
im tha eaatrlfngata vas datarnlaad apactrephotooiatriaally hy 
tha follewiofi prooodaiv. 
In tha axtraet (3 • ! ) oontalBiag lwlola~3-aeetlo acid, 
2 a l of frashly preparad reagent were added dropwise hut rapidly 
with contimioos etgitation, i t wr« placed in dark for one hour 
for ooXcar devcTopsient, Flnel ly the aheorhaooe wee aeaaored 
at 510 m: iiCtiinnt n T^ lnnk eontainlng aiethanol (3 • ! ) end 
reasent (2 • ! ) . 
2!) 
KBSPLTS 
t^ • • l a« t of 9ompom9A9 ttiid«r ttady on oalelaoi sulphat* 
oofftli^ hf P-91iC art given in tabl« 2, R^  valoas hy S-TLC ara 
giTaa in tablaa 3» ^ and 5, R^  valaaa oalealatad liy tha following 
fonmilaa and ft. Talaaa obtainad by S-TIX: praotieally ara raeordad 
in tabla 6« 
( i ) I f tha ooapoand baa R^  Taluaa 0.0 and 1.0 in the aelTanta 
a Mid b raapaetiTaly by P-TLC. 
R^  a 
I f «h • - i — • Rf b . . . (1) 
R b 
Hf ba • Rf a • — y - • . . (2) 
( I I ) I f tha aoapoiuid haa B^ Talnaa 0.0 and aora than aero bnt 
leaa than aae in aolventa a and b raepectlTaly by P<-TLC. 
Rf ab • 0.0 X R^  a • R^  b . • , (3) 
R - a • R, b 
R, ha - - i 5 J— . . . (%) 
( I I I ) I f ooapoand la ta i l ing by P-TLC. 
Rf aib • 0.0 z R^  a (aid of t a i l i n g ) ^ R^  h (5) 
R^  a • R^  b (aid of t a i l i n g ) 
R, ha • -A *—5 (6) 
Where R^ a Mtd R b are R. Taluea la tha aolTanta a and b reapee* 
tiraly by P-TUS. R^ ab and R^ ha are the R^ •alnea by S-TLC vhea 
aolTent a followed by aelvaat b and aolvent b following by 
aolTent a reapeetlTaly. 
21 
S«i>ar«tioBB seliievsd Ity P-TLC are raoordad i a ta1>l« 7« 
So«« of tha iapartattt aaparatloBa aottlarad hy S-TU3 ara stiovm 
I n photoplataa 1 to 8 and otbara ara gWan i n tablaa 8 and 9« 
Tha raanlta of qnantlteilira aaparatiooa are glvaa l a tablaa 10, 
11 and 18. Tha analytlODl paraMOtara ara oalcnlatad hy felloirii4( 
axpraaaiona (7«8)* 
2 3 
" N - 1 . . . (7) 
vhara M^, Sg • • • • • •aasarad Talaaa 
jk m avaraga Talua, md 
N • auiftar of aata. 
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Abbr«Ti«tioB« tt««A ar«i 
BA * Hainolo aeldt CIA - elnoiHiie Mldt CA - o l t r lo aeld{ 
CPX * p<»ol)loropb«aosx«e«tle aeldt 2,%-4> - 2,%-4iohloro|ih*iioayaoetlo 
•eldf 6A •» gal l i e aeld} lAA - indol«'>3*iM)*tio eeid| MBA - Balaie 
•old) MA » aal ie aold{ MDA » aaloalo acld{ UFA - /?-oaplithal«Ba-
aeatlo aeldt MPX • ^ -naphthoxyaoatlo aold| OA « oxalle aoldi 
PlfX <» piiattoioraeatlo aold| SA • aa l l e rUe aeld; TA - iar tar lo aeld) 
TOA <» trlehloroaoatlo aoldf 2»4,5-V * 2t4,5-trlohloroph««ox3raeatle 
aeld, 
a • aoatonaf b - bansanat o * oaibon tatraohlorldat 
d - ehloroforaf a - athyl aeatatai f « dloxaai g -> propmol. 
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MIIART SRPARATZQHS OF 
U«rt>iold« 
BA U * 0 ) 
CIA ( 1 . 0 ) 
era (1.0) 
2,*«T> ( 1 , 0 ) 
GA ( l . O ) 
lAA ( 1 , 0 ) 
HOA ( l^O) 
HPA ( 1 . 0 ) 
NPX (8-.10) 
mx (1.0) 
SA ( 1 . 0 ) 
TCA ( 1 . 0 ) 




















l O . O ) , 
(0 .0) , 
(0.0] 
(0 .0) , 
[0 .0) , 
[0 .0) , 
[0 .0) , 
[0.0) 
[0 .0) , 
[0 .0) , 
[0.0) 
[0 .0) , 





[ 0 . 0 ) , 
' SQim CARBOXfUC POLLUT.'NTS 
Sepftr»t«d fro* 
OA (0^0) and TA (0*2 ) 
JKA ( 0 - 5 ) , MA ( 0 - 7 ) , 
>, OA ( 0 . 0 ) and TA ( 0 - 2 ) 
OA ( 0 . 0 ) and TA ( 0 - 2 ) 
OA ( 0 , 0 ) nnd TA (O-g) 
OA ( 0 . 0 ) and TA ( 0 - 2 ) 
MBA ( 0 - 3 ) , WKA ( 0 . 0 ) , 
and TA ( 0 - 2 ) 
OA ( 0 . 0 ) and TA ( 0 - 2 ) 
MRA ( 0 . 3 ) , NOA ( 0 . 0 ) , 
and TA ( 0 - 2 ) 
OA ( 0 . 0 ) and TA ( 0 - 2 ) 
HRA ( 0 - 3 ) , MA ( 0 - 7 ) , 
hm ik'A (i>-;») 
NOA ( 0 . 0 ) , OA (O.O) and 
OA ( 0 , 0 ) onA TA ( 0 - 2 ) 
OA (0»n) ftw5 T/ (r - ! l ) 
BY F-TLC 
« 
S o l T a n i t 
a and • 
a, b end 
a and • 
a and a 
a and a 
a, b and 
• 
d and e 
a, c moA 
a, b and 
0 and a 
n or.? « 






Abbreviatl<9na era defined in Trble 2. 
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BINART 8EPABATX0NS OF SCWE CARBOXYLIC 
il«i1»ioldi« 
CIA ( 1 . 0 ) 
lAA (6-10) 




NPX (5 -8 ) 
mx (8-10) 
SA ( 1 . 0 ) 
2,%,5-T (8-10) 
Separated tnm 
lAA (0-5>• MRA (0 -3 ) and 
MOA ( 0 , 0 ) 
CA ( 0 - 2 ) , ?CA (0»5) and 
MOA ( 0 . 0 ) 
CA ( 0 - a ) , OA ( 0 . 0 ) and TA 
CA ( 0 - 8 ) , OA ( 0 . 0 ) and TA 
CA (0*2) , OA ( 0 . 0 ) and TA 
WA (0-3 ) and MOA ( 0 . 0 ) 
XA (0 -3 ) and (MOA (O.O) 
lAA ( 0 - 9 ) , NBA ( 0 - 5 ) , MA ( 
and MOA ( 0 . 0 ) 
fKA (0 -3 ) and MOA (8-10) 
MEA (0-3) 
POIADTANTS BY S-TLC. 
( 0 . 0 ) 
( 0 . 0 ) 
(0 -2 ) 
(0-5) 
t 
od, ad And dib 
db and irb 
d« and fa 
de and fe 
da and fa 
db 
db 
db, gb and ge 
db aiKl gb 
»b 





OA ( 0 , 0 ) 
OA ( 0 . 0 ) 
TA ( 0 , 0 ) 
TA ( 0 , 0 ) 
TA ( 0 , 0 ) 
TA ( 0 , 0 ) 
TA ( 0 , 0 ) 
TA ( 0 , 0 ) 
0* ( 0 , 0 ) 
OA ( 0 . 0 ) 
OA ( 0 , 0 ) 
SBPARATXONS OF SOME CARBOXYUC POLUJTAms 
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Photoplate No-l 
Separa t ion of t a r t a r f c ac id (Spot A) f r o m 'i) ' 
t r / ch lo rophenoxyace tsc acid_; f r o m 2) 2^ 4 - -d ich lo roph ^nc; 
ace t ic a c i d ^ f r o m 3) benzoic ac i d^ f r o m 4) t i c h l o r c ^ c c 
a c i d j f r o m 5) p- -ch[orophenoxy a c e t i c ; ac id and h'^--,. ' } 
ca l l i c acid, '(SDOt B) on c a l c i u m s u l p h a t e ccat inQ 
developed in d 'oxanCBcm) f o l l o w e d by ^.XVii'x ace -^^e 











Photop la te iMo- 2 
S e p a r a t i o n of t a r t a r i c ac id (Spot A) f r o m 7) 
c innamic a c i d ; f r o m 8) f n d o l e - 3 - a c e t i c a c i d ; f r o m S) 
f3 -naph t j ^a leneace t i c a c i d j f r o m 10) p - n a p h t h o x y a c - t i c 
a c i d j f r o m 11) phenoxyacet ic ac id and f r o m (2) s a l i C ' l i c 
ac id (Spot B) on c a l c i u m s u l p h a t e c o a t i n g , deve loped in 



















P h o t o p i a t e No»3 
Sepa ra t i on of oxal ic acid (Spot A) f r o m 1 ) 2 ,4 ,5 -
t n c h l o r c ^ a c e t ic a c i d ; f r o m 2) 2 , 4 ~ d i c h l o r o p h e n oxyacetic 
a c i d ; f r o r n 3 ) benzoic a c i d ; f r o m 4 ; t r i c h l o r o a c e t i c a c i d ; 
f r o m 5) p - ch l c ropneno : ( yace t i c ac i d and f r o m 3) g a l l i c 
acsd (Spo t B ) on c a l c i u m s u l p h a t e c o a t i n g , deve loped 
in d loxan (5 c m ) f o l l o w e d by e thy ace ta te (10 cm) . 
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' • ^ -^J B 
Pho top la te No'4 
S e p a r a t i o n of oxa l i c a c i d (Spo t A) f r o m 7) c innamic 
a c i d ; f r o m 8) i n d o l e - 3 - a c e t i c a c i d ; f r o m 9) p - n a p h t h a -
l e n e a c e t i c a c i d ; f r o m 10) p - n a p h t h o x y a c s t i c ?.c;d, 
f r o m 11) phenoxyacet ic a c i d ; a n d f r o m 12) s a l i c y l i c ac io , 
(Spo t B) on c a l c i u m s u l p h a t e coa t i n g , deve loped in 


























r u rn 
B 
Photoplate No.5 
Separation of c i t r ic acid (Spot A) from 1) 2^ 
tr ichlorophenoxyacetic a c i d ; from 2) 2,4-dichCcr: 
phenoxyacetic ac id / from 3) benzoic acid, 
-> ? - ' 
t r ichloroacet ic acid from 5) p-chloropheno.r /acd 
acid and from 6) gal l ic acid (Spot B) en calciurr 
sulphate coating^ developed in dioxan (5 cm) foUc 
by ethyl a c e t a t e (10 cm) . 
ed 
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8 TO 11 
B 
PhotopLatG NO' 6 
Separa t ion of c i t r i c acid (Spot A) f r o m 7) c 
a c i d / f r o m 8) p - n s p h t h a l e n e a c e t ' c ac id / v rc rn 
p -naph thoxyace t i c ac i d ; f r o m 10) phenoxycC-M:: 
and f r o m 11) Sa l icy l ic acid (Spot 3 ) on C2lc' 
coa t ing^ developed in ch lo ro fo rm (5 cm) f o l i o 









' ' • " * 
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P h o t o p l a t e No^? 
Te rna ry S e p a r a t i o n s ; Oxalic a c i d (Spot A) 
nnatic ac id (Spot 6 ) and c i n n a m i c a c i d (Spot C-
c h l o r o f o r m (5 c m ) a n d e t h y l a c e t a t e (10 c m ) ; 
in d o l e - 3 ace t i c a c i d (Spo t B) :^•l^6 cmn-sT^ic : 
(Spo t C) in e t h y l a c e t a t e v5 era) and c a r b o n t:^ 
c h l o r i d e ^ f r o m 3) i n d o t e - B - a c e t i c a c i d (Socr 3 
p h e n o x y a c e t i c a c i d (Spot C) in e t h y l a c e t a t e (o 
and c a r b o n t e t r a c h l o r i d e (10 c m ) ; m a l e i c ac i d 
and c i n n a m i c acsd (Spot C) m a c e t o n e (5 e n ; 
benzene (10 cm }; f r o m 5; rnai;;?ic a c i d (Spot & • 
p h e n o x y a c e t i c a c i d (Spo t C) m acetone (5 cm;) 
benzene (10 cm) on c a l c i u m s u l p h a t e coa ted 
c rn } 
i i \ 
! - t <- c; 
•/ < 
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0 m ^ v5 ^^  C 
B {^ C^  t i i^* B 
A J o Q o a A 
P h o t o p l a t e No. 3 
Te rna ry S e p a r a t i o n s : T a r t a r i c a c i d ( S p o t A) 
f r o m 1) m a l i c a c i d (Spo t B ) a n d c i n n a m i c a c i d (Spot C) 
in c h l o r o f o r m (5 cm) and e t h y l a c e t a t e (10 c m ) ; fromi 2) 
i n d o l e - S - a c e t i c ac id (Spot B) and c i n n a m i c a c i d (Spot C) 
in e t h y l a c e t a t e (5 c m ) a n d c a r b o n t e t r a c h l o r i d e (10 cm)^ 
f r o m 3) i n d c l e - 3 - a c e t i c a c i d (Spo t B) a n d p h e n c x y -
a c e t t c a c i d (Spoi; C) in e t h y l a c e t a t e (5 c m ) a n d carbon 
t e t r a c h l o r i d e (10 c m ) ; f r o m 4) m a l e i c ac'id (Spo t B ) 
and c i n n a m i c a c i d ( S p o t C ' in a c e t o n e (5 c m ) a^id 
b e n z e n e (10 c m ) ; f r o m 5) ma le ' i c a c i d ( S p o t B) and 
p h e n o x y a c e t i c a c i d (Spo t C) in a c e t o n e (5 c m ) m d 
benzene (10 c m ) on c a l c i u m s u l p h a t e c o a t e d p l a t e s . 
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TABS.B 1 0 
BXllAinr QQAMTITAflVB SEPARATIONS OF lAA FBOM QA AHD TA, 
r^ I f • 
C«A«xf l io ^ S«per«ted froa Absorbanoe at C.v. 
p9l lotai i ta 510 OM 
90 |ig of XAA 6 200 )i« of TA 0.21% •^  0 .005 2«98 
50 ^ Of lAA 6 %00;i« of OA 0.212 • 0.0098 k.6h 





— 1 — - • 
QOAMmATXVB 
i' ' 




Caybosjrlle if 8«i»iir«t«d trtm Absox^aaee at C.T. 
pellatMiia 310 • • 
50 fig Qt lAA 6 * 0 0 >ift o f OA &aa ^00 Jig o f CIA O,^*0fJ, ^ O.OOSl 3,99 
30 JUS o f lAA <> 800 Jig ttf OA ftod 800 m Of CIA 0.205 • 0.0137 6.68 
50;Bf of XAA 6 1200 |IK of OA aiid 1200 ftg of CIA 0,191 ^ 0,0075 3,93 
30 Jig of iMk 6 1600 ;g« of OA and 1600 |ig of ClA 0,193 ± 0.0126 6,50 




tKHHAWT QOAIITITATIVg SRPAHATKaiS OF I M F&OH VA AUtl CIA. 
t , • t ' t 
CnH>osyll9 y Sep«ri«ted from Absorbanc* at C.V. 
po l lutants 910 m 
!K> |i« 9 t lAA 6 200 |ig 9f TA and 400 Jig of OIA 0.216 • 0.0081 9.75 
50 )«« of lAA 6 %00 )ig of TA aoi 800 jXg of CIA 0, ?07 j^ O.ooqi 3,91 
50 | i t of XAA 6 600 j^t Of TA and 1200 ^ of CIA 0.209 *^ 0 .0055 2.68 
50 ;»p of I M 6 « ^ Jin c f T/. nad IGCO i^g of CiA r^ . :i:> j^ ' .010% %,83 
Thloknota of oeleioM sulphate lajrAr • 0.75 nis »H>3 00 so lvont ayatoa. 
a 
tamsaaum 
Manlt t r«eord«d l a table 2 tliow that l a P-TLC ta i l ing 
la obaanrad l a forty tva easaa whlla eo«paot sptota ara abtalaad 
la four oaaaa aaly. Savaa ooapoimda aooh aa e l t r l c aeld, 
p-cbloroptaaaaxyaeatlo aold, ga lUo acid, aalalc aoid, nalonle 
acid, oxalle aeld, aad tartaric aold ataad at the polai of 
applloatloa ( l^ Talua la 0 ,0) «hlla fourteao ooapouada auoh aa 
bOBiolo aeld, elaaaiBle aold, c l t r l o aold, p-ohlerapheaoxjraootlo 
aold, 2,%-dlehloroplioao^aootlo oold, g a l l l o aold, l ado le -? -
aoetlo aold, aal lo aold, ^ -aaphthalenaaoatlc i«ld, y^HnaphtboiQr* 
acetic aold, pheaoxjracetlo aold, aa l lor l lo aold, trlobloroaoetlo 
aold aad 2,4,5*trlohloropiieBox3raoetlo aold bare R^  •a lee 1,0« 
Noae of the oenpotaada bare R^  raloe 0.5 oa P-TLC. Taiblea 3« % 
aad 9 ahow that tbere la a ooaslderaAilo ebange l a tbe aoveaeat 
of tbe ooapoaad by oalag S-TIC la ptaoe of P<-T1C l a tbe •tmm 
oolveata* For exaaple aerea oonpoaada bave R. ralue 0.9 (table 3) 
oa S-^ TLO «bl le i t la act poasible oa P<-TLC, Beaoe i t la obTioaa 
tbat oaly blaary aoparatloaa oao be obtalaed by P«4*LC while 
teraary aoparatloaa oaa bo obtalaed by S-TLC. Table 6 above tbat 
the oaloalated t^ ralaea are rery oloae to the experlaeatal 
R^  Talaea by 8-Ttx;, I t above the reprodaolblllty aa v e i l ea 
aaooraey of S-TLO. 
Reaalte aoanarlaed l a tiible 7 abov that oaloiiaa aalfrtiate 
poaaeaaea a good aeparatioa poteatlal of heibioldal pollotaata 
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(WMh •• •imiMid.e told, 2,4*diiehloropli«iioxy«o«tio aolil, triohlora-
•o«tlo aoid and 2^%,5*triehloro]9l)«aoxrftO«tio aolds. T«bl« 8 
•how* ttiftt tb* Mnaxy ••parstioas achiavad 1^ P-'ruJ aan alaa ba 
aobiaTad by S--TLC, Tabla 9 rtiowa tbet in addition to tba biaaiy 
aaparatioaa liatad in tabla 8 aam^ taraary aaparatioaa aaa alaa 
ba aahiavad, 
Tha praetieal a t i l i t y af S-TLC ia elaarly abown by 
dapiotiog tba aaparatioaa in pliotaptataa 1 to 8, saparationa 
abowii in pbateplata 1, 3 and 5 eaa alao ba ebtaiaad by P-^ LC 
irtiila aaparatiooa abovn in pbotoplataa 2, %, 6| 7 and 8 aan aat 
ba aobiarad by P-TLC. 
Tha qnantitativa saparation potaatial af S'-TLC aa 
ealoiaa aalphata in athylaeatata fallowad by oax^a tatrMdilarida 
far binafy aaparationa of iadola*3*aoatio aoid froa axalia aoid 
and tartaric acid and far taraary aaparationa of iadola-5*aeatie 
aeid • axalia aeid «eid tartaric acid - oinaanio acid ia shown 
in tablaa 10, 11 ami 12. 
Tha raaalta diaenaaad abova abow that S-TLC eaa ba aaad 
far tba aaparationa i#bicb ara poasible an V-VLC aa wall aa far 
aaw aaparatioaa wtaioh ara not poanibla by P-TLC. It ia alaa 
abyiaaa that caleiin anlphata ia aa axoallant TLC natarial far 
aaparatiac ooaplax nixtares of hai1>ioid«l pollutant a. 
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1« S.n.Ali««d, I .All, H*S,Rfithore and S.Onpta, J.Liq.ChroaatoKr., 
7 (198%) 1321, 
2, M«B.AYHHi-Ooat« and A.A.KbRiell, J.Chr««atOKr., 152 (1978) 
585. 
